Objective: The aim of this study is to compare total hip prosthesis (THP), partial hip prosthesis (PHP), and proximal femoral nail (PFN) patients in terms of the chosen anesthetic method.
Introduction
A variety of surgical procedures in hip surgery are performed under regional or general anesthesia. The factors affecting the selection of anesthesia are characteristics of the patient, experience of the anesthetist, patient' s preference, surgeon' s preference, duration of operation, and contraindications to general or regional anesthesia.
Total hip prosthesis (THP), partial hip prosthesis (PHP), and proximal femoral nail (PFN) are surgical techniques used in hip surgery. All the three surgeries have different characteristics in a number of ways. The anesthetic method used in hip surgery, selected according to patient characteristics and choice in addition to the type of operation, may be beneficial to reduce postoperative complications and mortality. When articles related to this topic to date were perused, there was no retrospective study comparing cases according to the operation type.
The aim of this study is to retrospectively compare 850 cases that underwent THP, PHP, and PFN treatments according to the chosen anesthetic method.
Materials and Methods
Ethics committee approval was received for this study from the ethics committee of Okmeydanı Training and Research Hospital. A total of 850 patients who underwent hip surgery from August 2011 to December 2014 were divided into 3 groups according to the operation type: PHP (n=281), PFN (n=393), and THP (n=176) ( Table 1 ). The type of anesthesia administered, interventions during anesthesia, and complications were retrospectively evaluated. Patients with metastatic cancer or multiple injuries were excluded. The groups were compared in terms of patient age, American Society of Anesthesiologists (ASA) scores, chosen anesthetic method, operation duration, colloid use during operation, use of antihypertensive medication, use of vasoconstrictor medication, development of hypotension, blood transfusions administered, development of cardiac arrest, requirements for intensive care after operation, and additional invasive interventions (central venous pressure catheter insertion). Analysis was completed using the Statistical Package for Social Sciences 22.0 (SPSS Inc., Chicago, IL, USA) program.
Results
A total of 389 patients were administered spinal anesthesia; 189 patients, combined spinalepidural anesthesia; and 272 patients, general anesthesia ( Table 2 ). There was no significant difference found between the cases in terms of ASA or gender. In the THP group, the mean age of patients was found to be significantly lower than that in the PHP and TFN groups. The duration of operation was lower in the PFN group as compared to the other two groups. In the THP group, the use of general anesthesia was significantly high, while in the PFN group, regional anesthetic administration was high. While colloid use was greater in the PFN group, the blood transfusion rate was higher in the THP group. The use of antihypertensive medication was higher in the THP group as compared to the other groups. There was no significant difference found between the groups in terms of postoperative intensive care requirements. In the PFN group, 4 patients developed cardiac arrest during the operation. In the THP group, a central venous catheter was inserted in only 4 patients. For THP cases, higher rates of sedation were administered during regional anesthesia (Table 3) .
Discussion
THP is an effective treatment frequently used to treat late-stage hip osteoarthritis and rarely delayed hip fracture cases [1] . Studies have shown that advanced age, high ASA score, cardiovascular diseases, pulmonary diseases, and diabetes mellitus increase postoperative complications and mortality in these patients [1] . Total hip arthroplasty is performed either with regional anesthesia or with general anesthesia, which is dependent on the discretion of the anesthesiology team, surgeon' s preference, and patient' s choice. Regional anesthesia has been hypothesized to decrease postoperative complications by reducing sympathetic activation and inflammation, by preventing venous stasis, and by avoiding tracheal intubation and positive ventilation [1] . Deep vein thrombosis and pulmonary embolism following total hip arthroplasties done with general anesthesia are found at lower rates than with those done with general anesthesia [1] . There are studies showing that regional anesthesia in total hip arthroplasty reduces the need for blood transfusions [2, 3] . General anesthesia with controlled hypotension also significantly reduces blood loss. Following hip fracture surgery under spinal anesthesia, patients exhibit better oxygenation in the early postoperative period than those after general anesthesia. The frequency of postoperative confusion is unrelated to the anesthetic technique. The incidence of deep vein thrombosis is reduced following spinal anesthesia when compared with general anesthesia. Hovewer, the mortality rate at the first month of the surgery is independent of the anesthetic technique. Spinal, epidural, and general anesthesia techniques have been successfully used for total hip arthroplasty [4] .
Partial hip prosthesis and PFN techniques are appropriate methods for the treatment of hip fractures. Studies have revealed that greater complications may develop in the elderly age group. In a study researching the mortality of patients after PHP operations, the importance of preoperative clinical situation and the greater mortality rate in elderly patients were particularly emphasized [5] . The mortality of patients undergoing hip surgery is higher for those given general anesthesia as compared to regional anesthesia [6] . In addition, there are studies stating that the chosen anesthetic method had no effect on the mortality or outcome [7] . Bone tissue quality disorders linked to osteoporosis, vitamin D deficiency, and other comorbidities increase the risk of hip fracture in elderly patients [8] . In our study, the mean age of patients given THP treatment was found to be lower than patients undergoing PHP or PFN treatments. This may be linked to the inclusion of operations not just for hip fracture but for coxarthrosis.
Another study found that the duration of operation for PFN cases was shorter than arthroplasties [9] . In our study, accordingly, cases undergoing PFN treatment had shorter duration of operations. PFN is a method that reduces the amount of bleeding in hip fracture operations. The higher blood transfusion administration in THP cases may be linked to the longer duration of this operation as compared to PHP and PFN cases; further, this method is completed with open techniques and requires a more complicated and comprehensive surgical procedure than partial prosthesis. Additionally, it is reported that general anesthesia increases the amount of bleeding in hip surgery [10] . In our study, it appears that general anesthesia was administered mostly in THP cases. In elderly patients, regional anesthesia is better tolerated, while younger patients may reject the procedure at times. In spite of the presence of younger patients in the THP group, the length of the operation is the reason for general anesthesia administration.
The development of hypotension is a frequently observed complication in regional anesthesia for patients with fractured hips. These patients generally have higher ASA scores; it should be noted that they are elderly patients. Lowering the amount of local anesthetic used will prevent the development of hypotension [11] . Thus, while life-threatening hypotension is not observed, tolerable hypotension formed by regional anesthesia will both reduce the amount of bleeding and reduce the requirements for intraoperative antihypertensives in hypertensive patients. In our study, patients in the THP group used more intraoperative antihypertensives. This situation may be linked to the higher rates of general anesthesia administration for THP patients.
Spinal anesthesia administration completed with low-dose local anesthetics can be combined with epidural anesthesia for longer durations. Thus, long-term anesthesia is administered and the complications of spinal anesthesia are both reduced to a minimum.
Sedation is a very important component of patient management when administering regional anesthesia. As the patient is conscious during operations under regional anesthesia, the surgical environment may negatively influence the patient. These effects may be more obvious during orthopedic interventions due to the noise of tools used, long duration of tourniquet use, position given, and manipulation of patient extremities during the surgery. To remove the possibility of such effects, the most appropriate method is to sedate the patient [12] . In our study, a majority of the patients given regional anesthesia was sedated; however, this rate was higher in the THP group. The length of the THP operations, more difficult tolerance by patients, and noisier devices used increase the need for sedation.
This study has several limitations. As a retrospective study, there were many uncontrolled variables. As the retrospective scanning was completed using the anesthesia monitoring forms, records of mortality, morbidity, duration to discharge, and complications in the postoperative period were not found.
Conclusion
The greater use of general anesthesia in THP operations is due to the length of the operation and the low mean age of patients. In elderly patients, the presence of additional diseases and better tolerance mean that regional anesthesia is preferentially chosen. The lower rate of bleeding linked to the operation method in PHP operations is clear from the comparison of replacement colloids, while THP cases require blood transfusions. The requirement for antihypertensives is greater for patients that are given general anesthesia; therefore, it was used more in the THP group. The greater use of sedation during regional anesthesia in the THP group may be linked to the long duration of the operation and the younger age of patients. The development of cardiac arrest was observed in the PFN group, which had the highest mean age.
Considering the length of the operation for hip surgery of THP cases, epidural anesthesia combined with spinal anesthesia should be chosen. For PFN and PHP cases, due to the increased age of patients and greater comorbidities, spinal anesthesia with low-dose local anesthetics should be chosen. General anesthesia should be used only for those cases where regional anesthesia is contraindicated or for patients who reject regional anesthesia.
The greater use of general anesthesia during THP operations may be linked to the length of the operation and the low average age of patients. In elderly patients, the presence of additional diseases and good tolerance mean that regional anesthesia is preferentially chosen. The lower rate of bleeding linked to the operation method in PHP operations is clear from the comparison of colloid use, while THP cases required blood transfusions. The requirement for antihypertensives is greater for patients given general anesthesia; therefore, it was used more in the THP group. The greater use of sedation during regional anesthesia in the THP group may be linked to the long duration of the operation and the younger age of patients. The development of cardiac arrest was observed in the PFN group, which had the highest mean age.
